8 hours. We also studied the effect of the agent on the stress ulceration in rats and found strong preventive effect on the ulcer contrary to the above authors. In addition, we confirmed the preventive effect of the agent on Shay ulceration. Donryu strain male rats, 200-250 g were used in the following experiments.
Stress ulcer formation... As described previously (5), the animals were placed in the stress cage and immersed into water bath (23°C) for 7 hours to the level of xiphoid. At the end of the stress, the animals were killed by a blow, and the stomach was removed, inflated with 1 % formalin solution and placed into 1 % formalin solu tion for 5 minutes. Thereafter the stomach was cut open along the greater curvature and examined for le sions macroscopically. The ulcer index was calculated as the sum of the length of each lesion in the stomach.
Shay ulcer formation... The animals were deprived of food for 48 hours in the individual cage prior to the ex periment. Under ether anesthesia, the abdomen was incised and the junction between the pylorus and duodenum was ligated, as described by Shay et al. (6) . Sixteen hours later, the animals were killed by a blow and the gastric contents were analysed. Acidity was determined by 0.1 N NaOH using phenol phthalein and Topfer's reagent as an indicator. Peptic activity was determined by modified Bock's method using albumin substrate (7).
The gastric ulceration in the forestomach was examined macroscopically and the ulcer index was deter mined as a sum of the diameter of each lesion. Perforation of the stomach was considered as 50 in ulcer index.
Propranolol hydrochloride was dissolved in 0.9% saline solution and administered subcutaneously 30 minutes before the ulceration. As shown in Table 1 , propranolol, 1 mg/kg, had no effect on the stress ulceration but at 10 mg/kg, the ulceration was significantly prevented. With the increase of the dose, the preventive ratio increased. By the way, it was found that the stomach of the animals subjected to the agent retained a plenty of ingested food compared with that of a control group. Hence, it was confirmed that propranolol has a rela tively strong inhibitory action on the gastric emptying. On the other hand, propranolol also inhibited sig TABLE 1. The effect of propranolol on the production of stress ulcer in rats.
Level of significance was calculated using student's t-test. Peptic activity was expressed as the content of tyrosin released from albumin substrate after 30 minutes incubation with the gastric juice.
nificantly the ulceration by pylorus ligation (Table 2) . Propranolol 20, 50 mg/kg slightly reduced the secre tory volume and peptic activity but increased the acidity. From these results, we confirmed that propranolol has a strong anti-ulcer property, probably because of the inhibition of gastric motility and peptic activity.
However, we can not neglect the participation of the essential effect of propranolol as a beta-receptor blocking agent on the blood vessels of the stomach . Now, we are studying the effect of other beta-blocking agents on the gastric ulceration.
